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(3) Japanese Patent Application Laid-Open No. 1 1 -68053 (1 999) 

"SEMICONDUCTOR DEVICE AND METHOD OF MANUFACTURING 
THE SAME" 

The following is an English translation of an extract of the above application. 

The present invention relates to a semiconductor device having a CMOS structure 
and a manufacturing method thereof, and has an object of avoiding punch through and 
latchup. 

The semiconductor according to the present invention comprises a semiconductor 
substrate 1 having a first conductivity type, a semiconductor layer 2 having a second 
conductivity type formed on the first semiconductor substrate 1, a well 3 having the first 
conductivity type formed in a part of the semiconductor layer 2, an MOS transistor having a 
second conductivity type channel formed in the well 3, an MOS transistor having a first 
conductivity type channel formed outside of the well 3 in the semiconductor layer 2, and an 
isolating region 6 having the first conductivity type which is provided to penetrate the 
semiconductor layer 2 in the thickness direction and isolates the two types MOS transistor 4 
and 5. 
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[ mm n mi mwsK&tm&mm. t . 
<t, 

mmtzm-rzctztrntirz *m#mm. 

31 1 «S§9©*iStt««©±JC . 18 2 «Sl!<D¥aHMi 

m&mtmtcm 1 *^©*««!*ffl» 0 . mi mm 
MWx.Kt, ffl&m#m>k nm-r &m 1 mmm<Dft 

flta^*x^ic!fr2gss^ + *;i/©Mos h^>i?* 
zxmt. 

m&ftmmm*ituxm& k> * * tarns tutm&m 
zzmi&tziLwtzmtzc tzm®.t-?2>¥m#m 

g©$¥®*£. 
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[0 00 2] 

[&*©«»] fie*. ^Mi©CMOSMib 

t\ 08{C7n-rJ:^^fe©^€>iari,^o 

[OOOSlCOCMOSffilflt nSfi»li7 
1 ©— gBHigiC. pi^*7 2*^^E3tl5„ £©p 
rnVx-frl 2rt«CW. V-*7 3S, FU-f>7 3Dte 
<fctfy- h 7 3G^5NMOS h7>yx^7 3*s 
Bl$.2tlZ a £/c. p§WxJU7 2©— SfHCW:. NMO 
Sh5>i>X£73 tzm&mGL&^-Z. £ifc#>© p +Sgt^ 
7 3K*s«3n5, 

[0 00 4]— nI^S»IS7 10pl^i^7 
2*HUi. V-X7 4S. KlW >7 4D*J<tO'y- f- 
7 4GA>f>«5PMOSh7>^{J74»fiS5n 

gfc. PMOS H5>^X^7 4©ififilCC«. PM 
OS |-5>S?X*7 4tca«mtt*^^.-S3t«f)©n+§S 
i$7 4K#^3tl&. 
[000 5] 

[^*5«^L<t:0<fr€»iSgI] iC5T. C©£5& 
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CMOS<«j*-et*. @?S©fE»l&I£*£<-r£{cfi£o 

-c. j*is*7,>v-mni.i>m£.-irz>. 

[00061 I9B. C©«©^->^XJU-^«rlttHJ 
■TS0-C*-5. 09K*j(<^r. nM^®»S^7 1«C 
(*> +15VMOlE* i 9«IIlSn^ g/c> p! 1 ?* 
;i/7 2«c«. p+$IJS7 3K^/rtr- 1 5V^S©^ 
EE^EIflraSti^,,, C©ct-5%A#!SIE«)m)EK:«fc«5 > n 
ltpI>)iJl'7 2 &©»3*ffl{Ctt. *5 
/I©£2Jf 8 0 #^£-<r -So 
10 [0007] COtCit, K U > 7 3 D Ccmi£#Epfln 

at 8 0&c&-r&„ c©4*. zizjavm&mm&ftL 
t, ^o^x^-sssi pfls.-tt^cifctts,, c©a©^- 

^^U-^fcBK/ci&Ktt. &©2-3©*t& 
< 1 ) . (2) #^£6*i-5>„ 

[0008] ( 1 ) p&<?**7 2<D*$t<m£&&&< 
L/T, pS-)*^7 2(*3(C^D^^S)l©ilig?rfS<-r 

<2) p^-i»x^7 2©feiJr«$X j €r*< l/t, ffiZ 
20 ^^©ra^+^Cci-S,, 

[0 00 9] LfrLK&Z. ( 1 ) ©#tm© <fc 5 tC. p 

7 2 flictett 5 P N«^©Wff*siS< ft* £ l» 5# 

(i> rpNS^©Bffij <t \j^*?.>i>~W±i ©M& 
fr^ffljg-r-sfc*. ( 1 ) ©at«-c»as&»tHfcwa 

*fc6£ct,><H> i 5'!r--*4>&-3/£: < , ( 1 ) ©*f 

STH. PS 1 ) x^7 2©^i&1*gS£fc£< T-MCg£o 
T, NMOS h^>> ; ^3?7 3©y- hSSASlt^-r 

30 ^-©/cj*. (i)©*tim NMosf-7>y^ 

[00 10]-^. (2) ©*fSg-C«. pS^xJl-7 2 
©tM3Xj^<t^ C©pi'>xA7 2B, <B 

&o T*«. p^xJl-7 2© K^-f TV 
[0 0 1 1 ] 

40 K^-Y7"-/>^fr '-OZ-XJl-ME. 
(1 1 50°C, 1 2 0 1 5 V 

( 1 1 5 0"C. 3 0 0 0^) 3 0V 

64. CCi^&Ifi^, (2 ) ©#tirew:. CMO 
[00 12] *fc. ±KEC/cv!>^X;l—3Sa©(3;^{c 

^r^* ^ f c . aiott. c © 5 » -j ■Tmm&m 

50 KT.5.@-CS..5„ mi 0tC4sC»r. 
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(y-x7 4S) - (n$imm&mm7 n - <pi-> 

iJU7 2) — (V-X7 3 S) 

7r&2.i<OYv>*SXZQ 1, Q2JCj;<3gtJl;*ft£. 
[0013] CCDh^>i?X^Q 1 . Q2#. ^-{Xl 

COJ; 5*7 y f7 > ^HiKi^fcftKB, #©3o io 

©*tfg (a) - (O *^jt<=>n&. 
[0014] (a) vmv*)\>i 2<oT<mimg.*\&< 

^m^p+P.^7 3K^d:0^<«*7-5/cfi!>. QIO 
^-**iftrt^©#/ctf{gT-f ^©*£*. Q1©* 

(B) 2©t£IS[ai$X j £8£< Lt. Ql 
©^-xitfSrJElfS. tht.. QKDW&mm&WT 
#9. Q 1 fc<J:t>*Q2©^>tK.l^ffllt;**l> v-7^T 

7'3H#l*lR$± $ ft £ „ 20 

(C) nffl*»{MI«7 l©^K«fiiR*it< LT. « 
SfitSRsubSTlf*. TT&i:. Ql©nu;?#miJit# 
n+««7 4K^6<tO^<tt*&$nS/c5!) > Q2©^ 

-xmefe*5-e©»/c^igT-r-s„ -e©^. Q2©*> 

[0 0 15] LHW. (A), (B) ©itai(*. 
±12 ( 1 ) . ( 2 ) i|5)GrtS©/c*. ±ie ( 1 ) , 

(2) £H«©MH£*£C*. -75. (C) ©*tfg-C 
ii , n 7 l ©^*61»ifiK£iS <?Zictb, 
i9Ki1-^£I8 0AiI<«5. •€■©!&*. m'>*x 30 

[ooi6]-ecT. fS3?JS i tciets©^B3-c«. 
2cciEis©^Bj-ett. mm 1 iam<o^mwmsf:m 

[0017] 

[sii^^-r^fo*©^] mmmc%m<D¥m# 

JBBSSn!t»2 3W^©**ftlBt. ¥*§{*JI©— SlUc 40 
^fiK$n^clgl^mM©^xJU<!:. ^JH^Cjfcf&Sti 

ji©-5 *;wc^3 n^id i mnm? + ^^©mo s 
i mwsKDftmm® tzmtzct &m t r * . 

[0018] ItJlOi 2 {C!BiS©ijjfc&a«. 11^5 1 CC 
E«l©*i»««««r»jS^ **f j*7f£fe-C* ,t, » 1 & 

tmvmmtm&htcm 2 ^mM©#^f*a *xfH 
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£. 9*Jl4^iCjg2g^^ + *;UDMOS h^>^X 

n/t¥#<*n©fgi^(c, n^iift^wMosi- 

7 > X * * fljfifrr 5 IH £ £ w -r £ C £ £ ^ <t -r 
•5.. 

[0019] 

[^H^©^©^)S] 0E{cl-^>t*^(Cfe 

fcW-SCMOS^ji^-r»TMSt?*..5„ S 1 JCtel,* 
T. flilS<D#St*S1Sl(D±5CB. Ig2ii11§9© 

¥m&m 2 jw&bjes n s„ c ©¥^{*Jt 2 

[002 0] -5 x;U3(*3tCW:. 02^^©telJt^^ 
6ft£ FU-f>4DiV-^4 S £#fl5Jj£3nS. Cft 
6 Kl/-f>4 Si©^^. ^^2 z 

Zftbxy- h 4G#JfM<**-iS„ cn6©FU-f>4 
D, V-X4 SfciO'y- h4Gtc.J:9. ^2«mM9=- 
t^^OMOS h7>^$4*5ffiS3hi B $fc, 
x;L/3rt^C». MOS h7>yx£4$Cg&m{££-!5x 

[002 1 ] —77. 9*^3«$*©¥ig{*Jf 2K:«, f& 

5„ ch6©Fu-f>5D. v-^ssfci^y-Fs 

GfCfeO. ^1 #tl?t^^©MOS h-^V^XiJS 
*^fiS^n-5„ */c, MOS F-7>i;x£5©iS$fC 
«. MO S F 5 >t>X $ 5 KS««fi?r^i ifcftOffi 

[0022 ] C©^^ t c21S©MOS F7>^Ji 
4, 5SrPB-CSJ:!>K:. ^l3St«S©^l»^JS6*i^ 

[0023] ^XtC. ±ie©CMO S«j»©SSi»7fi*iC-o 

wscmo s*js©ssa75r-ffi*siissii8-r-5i§i'e&s. 

1 ©±tc¥3W«B2 **fi$TS (12a). 

[0024] c ©<fe ^ ft*3w*n 2 tc*f i/ti i mmm 

[0025] m>-C, fi»l©MO SfRffiI4ffl^r, 
x Jl- 3 rticf 2 iiS? t ^ ;U©MO S F5^$ 



MOS h7>^X»5=Sr^^^ (I2c)„ C©<fc5 

ftigtc & o . xmrnrnmoc mos mmmm s n 

[0026] #iC. #^^K:4eW3'-:>? : -X.'l<--© 

[0027] ^^^3igTS*^J12tt. # 

*;U3©m[4#JiTLT&. 'i/^iU3i^»g2<h<J!> 
m{i^««i/C<fc--^<tGftl>,, UcAiot. 0*JU3<fc 
2 i<D^S(C^0^^^S«. 3 ft 

6ft (,». 

[0 02 8 ] W_h©g£#>-?>, ^*^3©rtg|5tCtjt,i-C 
^@|5l±3t>^fi4!-r.S*5-?-^«^ft^ < , *<D?clt>. <7* 
^3CCOl>-CW. ;<>^;oi>-^#UDito&©4#J^*fSg 
K^giftS., 

[0 029]— MOSh7>yx$5«S<l5 
¥3W*Jg 2Ktt, MOSh-5>yx£5 ©S=Em&*^ 

— MOSI-7>^$5©FU-f> 
5D (JfcBy-X5S) (C*IE*5EP»a3tx-5i. -e© 
fiTCC^SH 2 b #j£fi-r -So oOD^Ji 2 

a. 2 bAi^M-r-SCiKio-C. ^>*>UU-3E#lJ&i 

[0 03 0] LfrLWfb. COl(D;Of^*-«|i 

12a, 2 b<DF^?rlAtf T*i< Ci(C<fcO. E$±-T^ 

c<t#-c*£„ ^(*JI2ttBSBJ£i£K:«i:')J&dt 

LftLKfth. ^mmmeitms&mx&io . ±a 
2 (H8) ©ffiUr^^^ti-ri^ft 

^4^3«imi'rcift<. ^>*XJU-3£a£S£j| 
(cWitr % C i AiDJtgi ft S„ 

[0 03 2 1XK. *IIS&ffJ<lK:*stt£7 » fr y ~7<D 
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[0033114 tC^-T «fc 5 CC . 43Bre«t«!)¥aM*£i 

gr-«. ^©^g§(CfSor*^PNPNif-Y 

(V-^4S)-(^xA3, »»<fi^6. 
1 ) - (3U§{£Ji2) - ( V — X 5 S ) 
C©^F£PNPNif>f UXf ©l?ffilI8g«. H4tf{C7K 

10 [ 0 0 3 4 ] C Ct, 1 ©g*£igftRsub£ 

TtfSfr. *fc{*^*;V3©->*;l/ffi6iRw*±lf-5c 
i;{Cj:0. Q 4 C<-^^?:*3 C iOTS 

C©J:5fcQ4©^-xm&££/h;*<fl)I*£C<»:K: 

IJ. Q4©-<-XSgg*5»J>Vh3<«l^6#i.S„ Cft<=> 
©— a©lilfP^f)jl3ti-5,Ci(Cj;!3. Q3*j<fcO'Q 

4*>6ft5S4£PNPNiM yx^y:. SiSgKzgffii,-? 
e»<fts. 

20 [0035 ] «i©i^j:144>6. ^Ktfe^Ao^V 
#»«Ttt. 1 ©S«J6!nRsub£Ttf £ 

*>. */c«3*JU3©9iJl/ffigiRw£±tf -5C<htC<£ 

^nJtBift-So «HC. 9*^ftRw£±tf-S>/c*!>{C9 

[0036] Tft*D o. ^ i-iU 3 ©^Fi!s&$)r£S£<£< T 
iCtfCfcoT. ^i;l/3F*3©PN££©if)E£B< T* 
£/c. ■?*^3©^M^?SS ; &fi<T^Ci{Cj: 
30 ot, MOS h^>^X2 4©y-h§S>65ffi;Tl<. M 
OS h^>^X^4©tt^iia?riSii^t-r-5C<t*i-C* 
6. 

[0037 ] VL±m,W Ofc<fc ^ {C. *HSSJf5^©^» 

KS±-r-2>±-c. «f(cwaft«iir*A-s 0 

[0038] 

[HSfiFS] ^ffllHAtt. ^B1^9 - 1 6 3 9 9#tC*Jl,> 

40 $&,Ltcm&mmmmm2tixi>z>. 

[0039 ] felT. C©@©@ft»^ggtC; *%^© 

CMosi«it*Ji»SL/fc^-x(co(,»r^^tf^„ a 

r. ni^iftiSiioiiica, pS$i»ii2 

^<*ssi iaTja-r*nffl^«««i3"cftttje.n. 
^©fiHticK^^ns. 

[0 04 0 ] Cti6©M«(Ctt, PM0Sh7>^X 
*20, NMOSh7>^^2 1, ^-yi'Jr3 
50 0ft£*5, -Ztl^tllCBl&ZtlZ. COPMOSh7> 
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i?X S> 2 0 *»riW*««CCtt. p 5?^ag<*JI 1 2 (C n 

WWceta:. p + sld:t!(SB^t-r* s K w > 2 o d *> J: 
v-*2 o s#sj£fi£;*ft3„ cnecDFu^>2 oDfc 

-WffiASfi. PMOS h5>J?X*2 0(l!)itflEVtli 

SiI15«H/t, 3>*»6tt*y- h2 0 

G*i0SKStl^ o Stc. nS-JsMOwKB, PMO 
S h5>5***2 0fc!ltR*fi*^itSfcafr©n+Si£ 10 
ik«l*2 0Kfc#«-CtW*6*i4. 
[004 1] Sfe, NMOS Y5>isXit2 liB&tf 
S««KB. p S^lfMB 1 2 (D-9JK n +Mi£tft«^t 
TN&SK W>2 1 DfcJ:0'V-X2 1 S*s»fiRStl 
£. cn^.©h'I/-f>2 1 D*>J:0*V-^2 1 S©H© 
^t*JHS«KI«t«»^t>m3h t NMOS h 
7>^X$2 l©Hffi«EVth3!»*2Qt{CpK3n4. C 
©^f*fl/««©±{C«. KftS ill 5^L/t. 
■;->"j3>^6!5C'&y-h2 1 G#t)BlA3«i6. 
pa*»flcI12tcB. NMOSh5>^*2 1fCl 20 

[0042]-^, ^>-S/iyT3 04MT5M 

KB, pm¥m#m 1 2cD-gp(c > a»di**h^-f^ 

jEl^SnS13 2i*52HKff$fiK3^-5, 0 C<D%M 
%&MnMm3 2 <h p3N*3g#Jl 1 2 £©&-£»;£* h 
W^-K*Mt5. ^(Dfcaf>. MttTfcCCJrD^igL 

^g3 2{CSS$ti.5»„ 30 

co 04 3] c(o^em^mmnmm3 2(Dmi l c! l t. sr 

t£©nMCCDtS;ffcJ13 3#l£tte,n.5 <> C<Dftim8l 
Sn §5)1 3 2 t n S^C C DlfiJ&JI 3 3 £©ra©^ + * )V 

L.B$©Hffi^Vth#jSttKiBE3;h*. C©<fc*>&n 
S*C C D&iWI 3 3 fccfcO'* + *JU««3 4 ©±tctt. 
BHbS ill 5^L-t. ^'J-V'la^W t-7> 
X7ry-13 5 

[0044] fr*>. «3jc^ 1 iClBlSC^i^fepilt 
©»lSM(^«:o^r{*. *ag#»gl Bnl^ftlS 40 

i ik*h£l. mm»m2itpm^m»m 1 2tc*tit 

I, ■)i*3BnS'jsJl'2 0 wfCfcteU MOSI-7 
>^^4«PMOS h7>^X3?2 0«C#tJCSU MO 
S h7>yxii5BNMOS l7>^^2 1KM. 

L- . #gt^ 6 ttn M&mm$i 1 3 tea«E-r £ . 
[0045] ;xk. 3(s«g«ai©^jS^fficcoi»rift^-r 

5tc. n!fi(*Sfil 1 ©JiffiCC. xer^^f-wHS 50 
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*flH,»-C 1 0 a mlg©pl*i*i 1 2 £Jgtf£gi* -I* 
S. C© p 1 2 (OTWIMISit. (2X10 

,s cm- 3 ) cessans. 

[0 04 6] C©p£/¥jgf*Jll 2©^®CC. -f^>a 

A*^«ffi*«a-r ifc»©M{bs i jbii 5 

$1 3*$J;0 : nM'i'i;l'2 0w©7C<t£t5qR!sfi12j£pS2 

1 2 tc^-n-enfT 
[0 04 7] C©i#> ^-©ffe©p33¥ 

m»mi 2cc4>-f^->aA^fc>. P s*iftii2© 

HfcSfc-TfcS). ( 1 1 5 0 -C, 1 200^) ©i&frC F 

r, 06 btc^TTJ:^ nfiAIHMl 3©ftt5$!3 
#n§9^ag{***£l lg-CSi-r-S. HNfK. c©k^-y 
yV>©IfI&C*sUT. nl^i^20w^«. 
[0048] £rSn©jIlR^{b££fflt>T. ^bs 

1 IS 1 5 %SP^W«CJ1 < UX&?-ftffimm 1 5 a 

-rs. -?•©$. ni-/^>4ttAtth'7^^>^f 

C\ M6 cCCifc-rj:5tC. nSCCDEii3 3 4K 
PMOS h7>y^$20fcJ:yNMO 
S 15>yx$2 1 fciCFO-^i'^S 0<D*v* 

[0049] m 6 d «C^-rr£tt«SHt4 0 ©gtfbS 

ill 5*x:,*>dffc:J:0— fil!ft*Ofc«. 88{b&£ 

raor. SffcKi^n^^st^fbs iii 5*jf$isr 

S„ C©fr/c&$MbS iMl 5©±&t, CVDS4II.> 
ty-F2 1G. y-F2 0Gfej;a ! h7>^7ry- 
l-3 54Mt4. -£©f?L KU-/>20D, V-X2 

o sto&vp+mim.mm2 1 KCTci^s^^s 

2 1 SfcJ^'n +MS£ft!tM^t2 0 K©7ci!&S^ft?: 

[0050] coM&c±&tcT-~)\'Wm*nTc. t 

CCJ;0. I7e(C^<t^«;PMOSh7>yx520 
fciVNMOS l7>»*2 1*5^-^^,, ;^(c, ^ 
^-yi'J73 OfC^Lt. 7c^^n^B3 2©7t 
i^S^^%-<^>ttAfCT--JUMll^teL. 3fe 
HIMnS13 2e^T5. 36tC. *l«n 
SS3 2tC*f0r. *1»pSI3 l©7cifeS^ 

pits iznm-rz. 

[005 1 ] U±.mW L/cIlK J; 0 ,17f (CiK^J: 
5tt«KB*»6ti*. ft*5, *©^©XfICCoi^r«. 
C V DffitC J: 0 B^^M^BfiXLfc^ (TffllbX 
fi) . 3>^^ h^-;W^»tT^-^«ci*©7^*W*ff 
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[0052] 'A<o^m^m<mmic^xmmri>. * 

IBfcWCtt. p 1 2 <D7K&Ki£& (2X1 

0"cm-')fCU ^(DMJW^ 1 OfimifS. C©J: 
5^KJ;-5t, 'O^JU-ifEESO VSrS^KBg 
StSCi*-C*fc. C©£^ n§3#gtMi£l 3©K 
U-J-Ommit. 1 2 0 Oft-CtbZ. Ltc&iX, ft 
jfctH (08) (Cfctt^p^^x;U7 2©K^ W:/^>B# 
IB (3000») KJt^Tfc, ^H*^«CCJS 

[0053] *©±£ fcfc. *ta6WrB. nllift 

[0054] tmutcmmmviz. m i zi«§2£ 

Sti5fe©-C«Jfctn f lillipSi tr. S2# 20 

[0055] Sfc, ±ai/fcSOfc«rB. nSdflNRtt 
13tnSr)x*2 0wi#««!Ltl,»5^ CttCCfg 
S3*i£fc©-eB&<,»„ 0wCCfi(4?rSfeSr 

2 0wi*s*tir^rtj:^. se»cc. ±mLtcmmm 

Tit. nM#mffimi3mr>&A&icJ;*)j&mi>-C 

K>mi&-f ZCth-CSZ. 30 
[0056]6te, ±j$C/c*feWrB. 
7'OCMOS «jS€:0^U-ri» £ *i. B C ftCClR 

5esn-5fc©TB>S:t,>. 0fl*tf. NMOSh7>^X$ 

2 i s«wc. fr4>or P M©-Y^->*aA-r 

[0 05 7] 

[»W©&*1 fcLhtt9!LfcJ:S{c. s**^ 1 tcfeiS© 
IBW-CB. m&#m*B<-?*>Cklc£<Q. J*>?X)l> 40 
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